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Sažetak
Bakterijska fl ora usne šupljine vrlo je kompleksna. Svrha studije bila je analiza kli-
ničkih parodontnih čimbenika i sastava subgingivne mikrofl ore kod pacijenata sani-
ranih implantatno-protetičkim radovima. Studija obuhvaća 28 pacijenata prosječne 
dobi od 46,7 godina. Nisu bolovali od parodontnih bolesti, niti su bili na parodon-
tološkoj kontroli nakon insercije implantata. Izmjerena je im srednja vrijednost plak 
indeksa od 1,04 ± 0,84, dubina džepova 2,59 ± 1.13 i indeks krvarenja gingive 1,50 
± 0.84. Uzorkovanjem subgingivne mikrofl ore papirnatim štapićem izolirano je kod 
57% pacijenata pet patogenih anaerobnih bakterija: Actinobacillus actinomycetem-
comitans, Fusobacterium nucleatum, Prevotella intermedia, Prevotella oralis i Cam-
pylobacter rectus. Dobiveni rezultati pokazuju da barem kod 57% pacijenata s do-
kazanim potencijalno patogenim bakterijama može nastati periimplantitis i smanjiti 
uspješnost i biološku trajnost implantatno-protetičke terapije. Nalazi upozoravaju 
na nužnost stalne stručne parodontološke kontrole spomenutih ispitanika. Ključne riječi
zubne naslage; zubni implantati; 
Actinobacillus actinomycetemcomitans; 
mikrobiologija
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Uvod
Bakterijska fl ora usne šupljine vrlo je komplek-
sna. Pretpostavlja se da se u njoj nalazi više od 700 
različitih bakterija (1). Jedan mililitar sline može sa-
državati do 108 bakterija, a plak i do 100 puta vi-
še. Mikrobi iz plaka najvažniji su čimbenik za na-
stanak i progresiju parodontnih bolesti. Kumulacija 
Introduction
Oral cavity fl ora is very rich and complex. It can 
contain over seven hundred different types of bacteria 
(1). Therefore, one ml of saliva can contain up to 108 
(100 million) bacteria. Plaque contains up to one hun-
dred times more bacteria than the same quantity of sa-
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zubnog plaka posljedica je loše higijene (2-4). Po-
stoje dvije glavne skupine bakterija u usnoj šupljini. 
Prvu čine fakultativne vrste koje mogu živjeti s kisi-
kom ili bez njega, drugu čine anaerobne vrste – one 
ne mogu živjeti u prisutnosti kisika. Bakterije koje 
za preživljavanje trebaju 21% kisika nazivaju se ae-
robi. Oni zajedno s fakultativnim i aerobnim bakte-
rijama žive u gingivnim sulkusima ili parodontnim 
džepovima (5-7). 
Jedna od terapijskih mogućnosti sanacije djelo-
mične ili potpune bezubosti jest implantatno-pro-
tetička terapija (8-10). Njezin uspjeh ovisi o bio-
mehaničkim čimbenicima i nepostojanju infekcije 
(11-15). Upalni procesi oko prirodnih zuba u po-
javnosti, obliku i posljedicama, vrlo su slični oni-
ma oko implantata. Periimplantitis je upalno stanje 
vezano za submarginalni biofi lm i oštećenje mekog 
i mineraliziranog tkiva oko usatka. Novije studije 
upozoravaju na veću povezanost količine bakterij-
skog plaka i periimplantatnog tkiva, negoli izme-
đu plaka i tkiva oko prirodnog zuba (10). Nije sa-
svim jasno koja količina i vrsta patogenih bakterija 
uzrokuje bolest parodonta (16). Čak se i imunološki 
problematični pacijenti mogu uspješno rehabilitirati 
implantatima (17).
Svrha studije bila je analiza kliničkog i mikrobi-
ološkog nalaza kod pacijenata saniranih implantat-
no-protetičkom terapijom.
Materijali i metode 
U studiji je sudjelovalo 28 pacijenata (17 muška-
raca i 11 žena) s usađenih 28 implantata u privatnoj 
stomatološkoj ordinaciji. Od tog broja 16 implanta-
ta bilo je ITI (Straumann, Waldenburg, Switzerland) 
a 12 Impla (Schütz-Dental, Rosbach, Germany). Pa-
cijenti su bili u dobi od 22 do 81 godine (srednja vri-
jednost 46,7 godina). Implantati su im bili usađeni 
između 6 i 48 mjeseci prije pregleda (srednja vrijed-
nost 23,6 ± 13,1) i opskrbljeni metalokeramičkim 
krunicama. Obje su čeljusti bile podjednako zastu-
pljene. Devet implantata bilo je usađeno u područ-
ju prednjih zuba (sjekutići i očnjaci), a 19 u stra-
žnjem dijelu (pretkutnjaci i kutnjaci). Pacijenti su 
bili zdravi i nisu imali parodontne bolesti. Tijekom 
posljednja tri mjeseca nisu uzimali antibiotike. Ispi-
tivali su se sljedeći čimbenici: plak indeks (PI) pre-
ma Silnessu i Löeu - subgingivni uzorci plaka uzeti 
su sterilnim papirnatim štapićima; dubina džepova 
(PD) mjerila se plastičnim kalibriranim parodon-
tnim sondama (Hu Friedy, Il, USA) na mezijalnim 
sion of periodontal disease. Inadequate oral hygiene 
increases the accumulation of dental plaque (2-4). 
There are two major groups of bacteria present in oral 
cavity. There are species that can live in the presence 
of oxygen and anaerobes that can not live in the pres-
ence of oxygen. Rare species have to have 21% of 
oxygen for living – these are called aerobic bacteria. 
Anaerobes live together with facultative aerobes pri-
marily in gingival pockets surrounding teeth (5-7).
 One of therapeutic possibilities in treating teeth 
loss is the implant-supported restoration (8-10). The 
success of this therapy depends on the biomechani-
cal components as well as on the absence of a pos-
sible periodontal infection (11-15). The infl amma-
tion process around teeth in its occurrence, form 
and consequence is similar to the one around im-
plants. Periimplantitis is infl ammation linkable with 
submargin smear layer and with damage of soft and 
mineralized tissue around the implant. Recent stud-
ies are pointing at the more signifi cant correlation 
between the quantity of bacterial plaque and the 
state of periimplant tissues than between plaque and 
tissues around the natural teeth (10). It is not clear 
what composition and amount of bacteria leads to 
disease initiation (16). Even the patients with im-
mune problems can be successfully treated with im-
plant-supported restorations (17).
The purpose of this study was to analyze clinical 
and microbial fi ndings in randomly chosen patients 
with implant- prosthetic restorations. 
Material and Methods 
Twenty eight partially edentulous patients (17 
males and 11 females), from a private surgery, aged 
22 to 81 (mean age 46.7) participated in this study. 
Twenty eight implants, 16 ITI (Straumann, Walden-
burg, Switzerland) and 12 Impla (Schütz-Dental, 
Rosbach, Germany) were sampled. The implants 
were inserted 6 to 48 months before the examina-
tion. All of them were restored with metalceramic 
crowns. Both jaws were equally represented. Out of 
28 implants, nine implants replaced maxillary ante-
rior teeth (incisors and canines) and nineteen poste-
rior teeth (molars and premolars). The patients were 
in good general health, without recorded periodontal 
disease. The subjects did not take antibiotics during 
the last three months. The following parameters were 
recorded: plaque index (PI) – according to Silness 
and Löe, subgingival plaque samples were obtained 
using a sterile curette; probing pocket depths (PD) - 
measurements were taken with a calibrated standard 
probe (Hu Friedy, Il, USA) on mesial and distal sub-
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i distalnim stranama impalntata, a indeks krvarenja 
(GBI) određen je prema Mühlemannu i Sonu. 
Uzorci za mikrobiološku analizu uzeti su papir-
natim štapićima (Absorbent paper points, ISO CO-
LOR, REF A022R) metodom ubriska i to tako da je 
štapić držan 10 sekundi u subgingivnom području 
usatka i zatim uronjen u anaerobni transportni me-
dij (WMGA) do prijenosa u mikrobiološki labora-
torij unutar dva sata. Uzorci su nasađeni na nese-
lektivni i selektivno obogaćeni medij. Neselektivni 
medij koristio se za izolaciju fakultativnih anaerob-
nih bakterija i gljivica (krvni agar, Becton Dickin-
son, Sparks, USA) i striktno anaerobnih bakterija 
(Columbia agar, Becton Dickinson, Sparks, USA). 
Striktno anaerobne patogene bakterije i Actinobaci-
llus actinomycetemcomitans izolirani su na selektiv-
nom mediju (Zambon, Hunt, Mandel and Korman 
mediji, Becton-Dickinson, Sparks, USA). Mediji 
su, ovisno o vrsti, inkubirani na 35°C tijekom 24 
do 72 sata, ili 7 dana. Za izolaciju fakultativnih ana-
erobnih bakterija i Actinobacillus actinomycetem-
comitans inkubacija je provedena u atmosferi obo-
gaćenoj ugljičnim dioksidom, uporabom natrijeva 
karbonata, citrične kiseline i vode. Izolacija strik-
tnih anaeroba (parodontnih patogena) obavljena je u 
anaerobnim posudama. Anaerobni uvjeti postignu-
ti su uporabom vrećica BBL Gaspak (Becton Dic-
kinson, Sparks, USA). Nakon inkubacije svi su me-
diji vizualno pregledani. Uzastopnim sađenjem na 
neselektivne medije čiste su kulture stvorile makro-
skopski različite kolonije, čije su vrste identifi cira-
ne testovima API 20A ili sustavom RAPID ID 32A 
(BioMerieux).
Rezultati
Nije pronađena razlika u analiziranim čimbeni-
cima između ispitanika s obzirom na spol. Srednje 
vrijednosti plak indeksa (PI), dubine džepova (DP) 
i indeks krvarenja gingive (GBI) prikazane su u Ta-
blici 1. Većina izoliranih mikroorganizma klasifi ci-
rana je prema vrsti i potencijalnoj patogenosti (Slika 
1.). Od 28 pacijenata, kod 16 (57,1%) su pronađene 
potencijalno patogene bakterije, a 12 osoba (42,9%) 
nije imalo ni jednu testiranu patogenu bakteriju u 
uzorku plaka. Kod osoba s pozitivnim nalazom naj-
češće su pronađene bakterije Actinobacillus actino-
mycetemcomitans i Fusobacterium nucleatum (8 is-
pitanika). U nalazu triju osoba identifi ciran je samo 
Actinobacillus actinomycetemcomitans, a kod dviju 
gingival sites of each implant; the gingival bleeding 
index (GBI) - according to Mühlemann and Son.
Samples for microbiological analysis were tak-
en with paper-points (Absorbent paper points, ISO 
COLOR-CODED, REF A 022R) using the smear 
method. Paper point was held in subgingival region 
for ten seconds and was then immersed into anaer-
obic transport medium (WMGA) and delivered at 
room temperature to the microbiological laboratory 
within the two- hour period. The samples were plant-
ed onto nonselective and selective enriched media. 
The nonselective media were used for isolation of 
facultative anaerobic bacteria and fungi (blood agar, 
Becton Dickinson, Sparks, USA) and strictly anaer-
obic bacteria (Columbia agar, Becton Dickinson, 
Sparks, USA). Strictly anaerobic pathogenic bacte-
ria and Actinobacillus actinomycetemcomitans were 
isolated on the selective media (media according to 
Zambon, Hunt, Mandel and Korman). Media were 
incubated at 35oC during 24-72 hours, or the peri-
od of seven days, depending on the type of medium. 
Media for the isolation of facultative bacteria and 
A. actinomycetemcomitans were incubated in the at-
mosphere of approximately 10% CO2, created using 
sodium hydrocarbonate, citric acid and water. The 
isolation of the strictly anaerobic bacteria (putative 
periodontal pathogens) was achieved in the anaero-
bic jars. The anaerobic atmosphere was obtained us-
ing BBL Gaspak bags (Becton Dickinson, Sparks, 
USA). After the incubation, all the media were vi-
sually inspected. Pure cultures were created of all 
macroscopically different colonies by repeated plat-
ing on the nonselective media and then identifi ed to 
the species level using API 20A tests or RAPID ID 
32A system (BioMerieux) with manual reading, or 
using mini API SPECIAL 2000 (BioMerieux).
Results
Mean values of plaque index (PI), probing pock-
et depth (PD) and gingival bleeding index (GBI) are 
shown in Table 1. The majority of isolated microor-
ganisms were classifi ed according to the species and 
potential pathogenic features in the oral cavity (Fig-
ure 1). Out of 28 patients, in 16 (57.1%) potential-
ly pathogenic bacteria were isolated, while the oth-
er 12 patients (42.9%) had no pathogenic bacteria in 
the sulcus sample. In patients positive of pathogen-
ic bacteria, the most frequent bacteria found were 
A. actinomycetemcomitans and Fusobacterium nu-
cleatum (8 subjects or 50%). In 3 subjects A. acti-
nomycetemcomitans was found as the only patho-
gen, as was Fusobacterium nucleatum in 2 patients. 
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samo Fusobacterium nucleatum. Prevotella inter-
media nađena je kod dvoje ispitanika, a Campylo-
bacter rectus kod četvero. Ostali pacijenti imali su 
više od jedne spomenute bakterije. Kod devet osoba 
istodobno su izolirane dvije bakterije. Ni jedan ispi-
tanik nije imao u nalazu tri ili više potencijalno pa-
togenih bakterija. Nije nađena povezanost tipa bak-
terije i vremena usadnje, odnosno vrste implantata. 
Prevotella melaninogenica kao nepatogeni anaerob 
nađena je u 75% uzetih uzoraka. Candida albicans 
izolirana je u pet uzoraka (18%). Grupa Viridans, 
Streptococci i saprofi tna Neisseria dominirali su u 
odnosu prema fakultativnoj aerobnoj mikrofl ori. 
Prevotella intermedia was found in 2 and Campilo-
bacter rectus in 4 patients. The other patients had 
more than one of the previously mentioned bacteria. 
In 9 patients two bacteria were simultaneously iso-
lated. None of the samples contained three or more 
bacterial species. Prevotella melaninogenica was 
isolated in 75% samples. A fungus (Candida albi-
cans) was isolated in fi ve samples (18%). From the 
facultative aerobic microfl ora, Viridans group strep-
tococci and Saprophytic neisseria were predomi-
nant. The type of bacteria does not depend on the 
time of implant insertion. There was no difference 
in parameters observed between male and female.
Tablica 1. Deskriptivna statistika za PD, GBI i PI.
Table 1 Descriptive statistic of PD, GBI and PI.
Minimum Maksimum • Maximum Sr. vrijednost • Mean Std. Devijacija • Std. Deviation
PD 1.00 5,00 2,59 1,13
GBI 0 3,00 1,50 0,84
PI 0 3,00 1,04 0,84
Slika1. Frekvencija (%) bakterijskih izolata u subgingivnim uzorcima pacijenata.
Figure 1. Distribution of bacteria fi ndings.
Legenda:
Patogene fakultativne bakterije: Ne-patogene anaerobne bakterije:
A.a. Actinobacillus actinomycetemcomitans P.m. Prevotella melaninogenica
Patogene anaerobne bakterije: P.a. Porphyromonas asacharolytica
F.n. Fusobacterium nucleatum Pept.a. Peptostreptococcus asacharolitica
P.o. Prevotella oralis Gljivice:
P.i. Prevotella intermedia C.a. Candida albicans
C.r. Campylobacter rectus
Legend:
Potentially pathogenic anaerobic bacteria: Non-pathogenic anaerobic bacteria:
A.a. Actinobacillus actinomycetemcomitans P.m. Prevotella melaninogenica
F.n. Fusobacterium nucleatum P.a. Porphyromonas asacharolytica
P.o. Prevotella oralis Pept.a. Peptostreptococcus asacharolitica
P.i. Prevotella intermedia Fungus:
C.r. Campilobacter rectus C.a. Candida albicans
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Rasprava
Mnogo je sličnosti u mikrofl ori parodonta i peri-
implantatnog tkiva. Oba imaju potencijal koji može 
uzrokovati progresivnu destrukciju potpornih struk-
tura oko zuba ili implantata (18,19). Zna se da je kod 
osoba djelomične ozubljenosti kumulacija plaka na 
zubima slična onoj oko implantata. Parodontni dže-
povi djeluju kao spremnik za kolonizaciju bakterija 
na površini usatka (20). Koka i suradnici (21) usta-
novili su da se kod pacijenata s djelomičnom bezu-
bosti kolonizacija površine implantata baterijama s 
okolnih zuba događa do 14 dana od kirurškog otva-
ranja implantata. U studiji Kalykakisa i suradnika 
broj bakterija je veći oko implantata inseriranih pri-
je 3 do 4 godine, negoli prije 1 do 2 godine (19). 
Njihov nalaz kliničkih parodontnih parametara bolji 
je od naših rezultata u kojima nije dokazana pove-
zanost količine potencijalno patogenih organizama 
s vremenom usadnje i tipom implantata. 
Naime, dentalni implantati svojim materijalom, 
oblikom i površinom svojevrsni su rizik za talože-
nje biofi lma. Sissons i suradnici (22) i Ichikawa sa 
suradnicima (23) tvrde da hrapava hidroksilapatitna 
površina (HA) implantata pojačava taloženje bakte-
rija. No, Griffi n i Cheung imaju stopostotni uspjeh 
kod pacijenata s implantatima presvučenima hidrok-
silapatitom (24). Davis i suradnici (25) izmjerili su 
oko pojedinačnih krunica na implantatima s HA po-
vršinom srednju vrijednost dubine džepova (PD) od 
2 mm. S druge strane titan je stabilniji od HA-a u 
bilo kojem okolišu. Mombelli i suradnici (26) nisu 
našli razlike u kliničkim parametrima na različitim 
tipovima implantata. Očito je pravilna higijena važ-
nija od oblika i površine usatka. Sam stupanj oral-
ne higijene je rizik, rizični čimbenik i/ili pokazatelj 
mogućeg nastanka parodontne bolesti. Zato su pre-
vencija i uklanjanje plaka temeljni uvjet za oralno 
zdravlje. Kontrola plaka sama po sebi ograničeno 
utječe na kliničke parametre vezane za parodontitis, 
jer ne mijenja mikrobni sastav u subgingivnom po-
dručju. Veća količina plaka povećava količinu bak-
terija Actinobacillus i Fusobacterium te simptome 
gingivitisa (27). Heckmann i suradnici (17) dokazali 
su u najvećoj količini bakterije Prevotelau interme-
dia i Fusobacterium u kulturi patogenih anaeroba. 
Lewis i suradnici (28) opisuju bakterije Prevotella i 
Pophyromonas kao dva vjerojatno patogena roda u 
polimikrobnoj oralnoj infekciji. Dubina džepova ko-
relira s nalazom anaerobnih bakterija i s Porphyro-
monas gingivalis (13). Rod bakterija Fusobacteri-
um na drugom je mjestu po zastupljenosti u oralnoj 
mikrofl ori čovjeka (29). Veže ga se i uz refraktorni 
Discussion
There are many similarities in periimplant and 
periodontal microfl ora, both potentially leading to 
progressive deterioration of the supporting struc-
tures (18,19). It is known that accumulation of den-
tal plaque on the implant has about the same rate as 
the accumulation on the natural teeth. Periodontal 
pockets serve as reservoirs for the colonization of 
implant surfaces (20). The fi ndings of Koka et al. 
(21) suggest that bacteria do colonize implant sites 
in partially edentulous patients within 14 days af-
ter stage II surgery. Kalykakis et al. estimated high-
er amount of microorganisms around implants in-
serted 3-4 years ago than around implants inserted 
1-2 years ago (19). Values of clinical parameters in 
their study are lower than in our study. The amount 
of pathogenic organisms in our subjects did not de-
pend on the type and moment of implant insertion. 
Dental implants according to their material, design 
and surface present a risk for the retentive accumula-
tion of smear layer. Sissons at al.(22) and Ichikawa 
et al. (23) confi rmed that the rougher the hydroxyap-
atite (HA) surface the more susceptible it is to mi-
crobial accomulation. Griffi n and Cheung have 100% 
success in therapy with implants coated with the hy-
droxyapatite (24). Davis et al. (25) measured mean 
probing depth of 2.0 mm around the single-tooth im-
plants coated with the hydroxyapatite. On the other 
hand, titanium is more stable than HA in any envi-
ronment. Mombelli et al.(26) found no differences in 
clinical parameters or in microfl ora composition be-
tween two different implant systems. Oral hygiene is 
obviously more important than shape or surface of the 
implants. The oral hygiene degree has been the risk, 
and/or prediction of possible periodontal disease. That 
confi rms the importance of prevention and plaque re-
moving for oral health. Plaque control for itself has 
limited infl uence on the clinical parameters connect-
ed with periodontitis, because it does not change mi-
crobial composition in subgingival area. The general 
plaque accumulation increases amounts of Actinomy-
ces and Fusobacterium species with accompanying 
gingivitis (27). the greatest amount of Prevotella in-
termedia and Fusobacterium in the culture of patho-
genic anaerobe Among cultivable pathogenic anaer-
obic species, Heckman et al. (17) have proved more 
frequent isolation and greater proportions of P. inter-
media, and Fusobacterium species. Lewis et al. (28) 
are not sure that two species, Prevotella and Porphy-
romonas, are pathogen in polymicrobial oral infec-
tion. The pocket depth correlates with anaerobic bac-
teria and with Porphyromonas gingivalis (13). The 
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parodontitis (30). No, Mombelli i suradnici (26) ni-
su našli Fusobacterium u prvih šest mjeseci nakon 
ugradnje implantata bezubim pacijentima. Antibiot-
ska terapija i čišćenje parodonta smanjuje broj ko-
loniziranih mjesta (31). Actinobacillus actinomyce-
temcomitans najčešće je sastavni dio sporadičnog 
nalaza. U našoj studiji Actinobacillus actinomyce-
temcomitans i Fusobacterium nucleatum bile su naj-
češće pronađene bakterije. Aerobna mikrofl ora na-
ših ispitanika slična je onoj u ranijoj studiji (32). 
Ericsson i suradnici (33) ocjenjivali su parodontne 
čimbenike kod pacijenata s mostovima sidrenima 
na implantatu i prirodnom zubu. Izmjerili su srednju 
vrijednost dubine džepova od 3,3 mm oko usatka. 
Rutar i suradnici (13) i Haffajee (31) našli su oko im-
plantata dubinu džepova veću od 4 mm. Srednje vri-
jednosti PI (1,04), GBI (1,5) i PD (2,6) indeksa kod 
naših ispitanika govore o stanju njihova parodonta u 
trenutku istraživanja. Kako ni jednoga ispitanika ni-
je liječio ili nadzirao parodontolog prije implantatno-
protetičke terapije i nakon nje, ne može se govoriti o 
njezinu utjecaju na stanje parodonta. Tanner i surad-
nici (16) klinički su pratili 13 zdravih osoba tijekom 
6 do 12 mjeseci i uočili male promjene srednje vri-
jednosti dubine džepova. Temeljem mikrobioloških 
nalaza (Actinobacillus actinomycetemcomitans kod 
četiri osobe) zaključili su da predominantna mikro-
fl ora sadržava neke bakterije vezane uz gingivitis, ali 
i neke odgovorne za progresivni parodontitis na pri-
rodnim zubima. U drugoj studiji istih autora, kolo-
nizacija Campylobacter rectus čimbenik je mogu-
ćeg gubitka pričvrstka (27). C. rectus dominantana 
je vrsta u području na kojem je obolio parodont. Bo-
lje rezultate dobili su Ali i suradnici (34). Mjerili su 
vrijednosti parodontnih čimbenika godinu dana na-
kon ugradnje implantata (GBI = 0.3-0.4, PD = 0.2 - 
0.9 mm). Da nalaz bakterija oko implantata ne znači 
odmah i patološki proces, dokazali su Mengel i su-
radnici (35). Actinobacillus actinomycetemcomitans 
i Porphyromonas gingivalis nisu dokazani ni nakon 
jedne godine od ugradnje implantata kod pacijena-
ta s kroničnom parodontnom bolesti. Rezultati Le-
onhardta i suradnika (36) također potvrđuju činjeni-
cu da spomenute bakterije oko implantata ne moraju 
uvijek korelirati s lošom higijenom. Dapače, oni tvr-
de da su A. actinomycetemcomitans i Porphyromo-
nas gingivalis normalna mikrofl ora usne šupljine. 
Prevalencija ispitivanih parodontnih patogena kod 
odraslih zdravih i oboljelih Rumunja i Kamerunaca 
slična je onoj u zapadnoj Europi i SAD-u (34, 37). 
Ali, neobjektivno je uspoređivati nalaze rađene ra-
zličitim tehnikama izolacije bakterija (34, 38).
Fusobacterium species is the second most frequently 
found anaerobic microbial group in human oral mi-
crofl ora (29). It is implicated in refractory periodon-
titis (30). However, Mombelli et al. (26) did not fi nd 
the Fusobacterium in the bacterial microfl ora dur-
ing the six months of observation period of newly in-
serted implants in toothless patients. Antibiotics and 
professional plaque control reduced the number of 
colonized places (31). In general, A. acinomycetem-
comitans has been sporadically detected. In our fi nd-
ings A. acinomycetemcomitans and F. nucleatum 
were most frequently found. Aerobic microfl ora was 
similar to our previous study (32). Ericsson et al. (33) 
examined periodontal parameters in subjects with 
bridges supported by the teeth and implants. They 
found the mean probing depth of 3.3 mm around the 
implants. Rutar et al. (13) and Haffajee (31) measured 
more than 4.0 mm probing depth around the implants 
The mean values of PI (1.04), GBI (1.5) and of PD 
(2.6) in our patients suggest their periodontal condi-
tions at the moment of examination. Since they were 
not regularly periodontally controlled before and af-
ter implant-prosthetic therapy, it is not possible to talk 
about the infl uence of restoration on the state of peri-
odont. Tanner et al. (16) clinically monitored thir-
teen healthy subjects during 6-12 month and detected 
small changes in mean pocket depths. Based on their 
microbiological fi ndings (A. acinomycetemcomitans 
in four subjects), they concluded that the predominant 
microfl ora of putative active subjects included some 
species previously associated with gingivitis, and 
some species previously associated with progressive 
periodontitis in natural teeth. In another study of the 
same authors, their results suggest, amongst others, 
colonization of C. rectus, as condition able to initi-
ate periodontal loss (27). C. rectus was the major spe-
cies characterizing sites converting from periodontal 
health to disease. Better results were obtained by Ali 
et al. (34). They measured the values one year after 
insertion of the implants (GBI = 0.3-0.4, PD = 0.2 - 
0.9 mm). The fact that the microbiological fi ndings 
around the implants need not necessarily be patholog-
ical was proved by Mengel et al. (35). After one year 
of implants insertion neither A. actinomycetemcomi-
tans nor Porphiromonas gingivalis were detected in 
adult patients with chronic periodontitis. The results 
of Leonardt et al. (36) confi rmed that the mentioned 
bacteria should not correlate with the pure oral hy-
giene around the implants. On the contrary, they af-
fi rmed A. actinomycetemcomitans and Porphiromon-
as gingivalis as normal oral fi ndings. The prevalence 
of the investigated periodontal pathogens in healthy 
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and diseased adult Romanian as well as Cameroo-
nians adults was similar to those reported for adults in 
the western world (34, 37). However, the comparison 
between fi ndings depends on whether they were ob-
tained by checkerboard hybridization or by tradition-
al culture technique (34, 38).
If it is a goal to maintain stable and permanent 
oral health and the optimal clinical durability of im-
plant–prosthetic restorations, combination of per-
sonal and professional cleaning should be done. 
According to Hellström et al.(39), professional-
ly performed and frequently repeated tooth clean-
ing with careful self-performed plaque control has 
a positive infl uence on the reduction and effect of 
pathogenic subgingival microfl ora. 
Conclusion
Functional durability of implant-prosthetic con-
structions depends on oral biomechanics and peri-
odontal indexes. Plaque and microbial infection lead 
to infl ammation both in subgingival areas around 
natural tooth and around implant-prosthetic appli-
ances. That speaks for the importance of prevention 
of periodontal disease, plaque cleaning and early 
detection and elimination of potentially pathogenic 
bacteria. Functional durability of analyzed construc-
tions is relatively short to speak about the successful 
therapy or about the further prognosis. Composition 
of microbiological fi ndings and increased values of 
periodontal parameters in our study suggest peri-
odontal therapy regularly and further microbio-
logical monitoring of patients. The responsibility 
of prosthodontist is untenable without cooperation 
with periodontist, because plaque self-control has 
minor effect. This pilot study and preliminary re-
sults point to the need of longitudinally team mon-
itoring of implant-prosthetic patients. Isolated spe-
cies should not, but could cause periimplantitis.
Ako je svrha održati stabilno i trajno oralno 
zdravlje, a time i funkcijsku trajnost protetičke te-
rapije, potrebno je kombinirati dobru osobnu higije-
nu i profesionalnu instrumentaciju. Prema mišljenju 
Hellströma i suradnika (39) stručno i često čišćenje 
zuba i savjesna samokontrola plaka znatno utječu na 
patogenu subgingivnu mikrofl oru. 
Zaključak
Funkcijska trajnost implantatnoprotetičkog rada 
ovisi o biostatici rada i stanju periimplantatnog po-
dručja. Plak i mikrobna infekcija mogu uzrokovati 
upalu u subgingivnom području, kako prirodnog zu-
ba tako i implantatnoprotetičkog rada. Zato je uvjet 
za oralno zdravlje i terapijsku trajnost protetičkih 
radova ponajprije prevencija parodontnih bolesti i 
uklanjanje plaka te pravodobno otkrivanje i ukla-
njanje potencijalno patogenih bakterija. Funkcijska 
trajnost analiziranih radova razmjerno je kratka da bi 
se govorilo o uspješnosti terapije, to jest o prognozi. 
Sastav mikrobnog nalaza i povećani parodontni pa-
rametri u ovoj studiji svakako zahtijevaju parodon-
tnu terapiju i daljnju mikrobiološku kontrolu ispita-
nika. Odgovornost protetičara za trajnost provedene 
terapije nezamisliva je bez suradnje s parodontolo-
gom, budući da samokontrola plaka ima ograničeni 
učinak. Ova pokusna studija i preliminarni rezultati 
upozoravaju da je potrebno stalno timski pratiti im-
plantatnoprotetičke pacijente.
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Abstract
The composition of oral cavity fl ora is very complex. The purpose of this study was 
to analyze the clinical periodontal parameters and the composition of the subgingi-
val microfl ora in patients with implant-supported restorations. 28 randomly select-
ed patients were included in the study, mean age 46.7; they had no medical record 
of periodontal diseases and were not periodontally controlled since the placement 
of the implants. Mean plaque index was 1.04 ± 0.84, probing depth 2.59 ± 1.13 and 
gingival bleeding index 1.50 ± 0.84. By method of paper-point sampling of subgingi-
val microfl ora, Actinobacillus actinomycet emcomitans, and four other conditionally 
pathogenic anaerobic bacteria - Fusobacterium nucleatum, Prevotella intermedia, 
Prevotella oralis and Campylobacter rectus in 57% patients were found. These re-
sults indicate that the fi ndings of plaque and colonization of potentially pathogenic 
bacteria in 57% of the patients might cause periimplantitis and might lower the suc-
cess rate of the biological durability of implant-supported restorations, indicating 
the need for professional control of the subjects.
Key words
dental plaque; dental implants; 
actinobacillus actinomycetemcomitans; 
microbiology
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